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Introduction

Shushrutha who is considered as the pioneer in the era of 
ancient medicine described a condition where “vidari” which 
means diseases arising from mouth and throat areas. He also 
observed the progressive narrowing of mouth, oral mucosal 
depigmentation, and pain on taking food (dysphagia). These 
clinical presentations were meticulously fit in with the 
signs and symptoms of oral submucous fibrosis (OSMF).
[1] Schwartz (1952) for the first time reported a case of 
“atrophicaidiopathicatropica mucosae oris” which occurs in 
Indians in East Africa. Lal and Joshi in the year 1953 were the 
first elaborated this condition in India. The term “OSMF” was 
first coined by Joshi.[2] Pindborg and Sirsat (1966) explained 
histologically about the four consecutive stages of the OSMF.[3] 
Seedat and Van Wyk (1988) have briefed about the irreversible 
nature of the disease which means that once OSMF is initiated 
by the habit of chewing betel nut, the reversal of the lesion 
could not be possible even after the cessation of the habit.[4]

Based on the facts proposed in the year 2004 review, India holds 
the highest rank on the number of oral cancer cases reported in a 
year which is estimate to be around 75,000–80,000 cases which 

clearly explains the magnitude of the lesion. For many years, 
this condition had been basically bound to be confined only in 
certain countries like India, Pakistan, Bangladesh but now due 
to higher rates of immigrants, this condition is being reported 
in Western countries as well.[5-7] Moreover, this epidemic part 
is due to the sudden and rapid spurt in the number of industries 
that is involved in a convenient and inexpensive packaging 
and vigorous advertising of certain products such as gutkha 
and paan masala which was commercially started advertising 
from the year 1980 in countries like India. Strict actions to be 
taken in curbing this serious health issue by the Government 
are majorly missing basically due to the anxiety of affecting 
the livelihood of farmers and others involved in this house-
hold industry. Major portion is contributed by Karnataka, a 
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state of India which grows about 65% of the total areca nut 
that is being produced in the country. However, a ban was 
just recently imposed on gutkha after several other states that 
has banned the product under the Food Safety and Standards 
Act (FSSA). Farmers who are involved in this field need to be 
well-educated regarding the adverse effects and encouraged to 
grow other crops which could actually bring them profits.[5,8] 
The World Health Organization claims that the deaths due to 
tobacco in India might exceed 1.5 million annually by 2020. 
Oral cancer may progress through the transformation of 
tobacco exposed normal oral mucosa to potentially malignant 
lesions which could ultimately changes to carcinoma. OSMF 
is now considered as the globally accepted Indian disease and 
it has also been considered as one of the diseases that has the 
highest rates of malignant transformation among potentially 
malignant oral lesions.[9,10]

The role of a primary health-care physician in early diagnosis of 
OSMF is highly unavoidable while considering its progressive 
nature. Since it is considered as a restrictive condition of oral 
cavity with multifactorial etiologies with areca nut chewing 
is the most common one. The prevalence of this deleterious 
habit in India is on rise so that this disease is reported to be rare 
which has now become very common. Hence, the awareness 
about its clinical features, diagnosis, and management is the 
main feature to curtail this menace. Therefore, role of primary 
health-care physician being the first point of contact for the 
general population. The present study was conducted to assess 
the prevalence of OSMF among children considering various 
age groups.

Materials and Methods

A cross-sectional study was carried out in various schools 
present in rural areas. After taking informed consent from 
school authorities and/or legal guardians, clinical examination 
was carried out with all aseptic measures that have been 
followed.

A total of 2175 school going children between 8 and 17 years 
of age were examined. Each student was asked about 
questions regarding their chewing habits, age of initiation, 
frequency of use, source of information about the product, 
consumption among the family members, awareness about 
the harmful effects of the product, and recorded on the 
data collection form which have been provided to all the 
study participants. All study subjects had undergone oral 
examination for OSMF, that is, burning sensation of mouth 
and tongue, irritation of mouth while having chilies and spicy 
food, blanched or opaque appearance of mucosa, difficulty or 
inability in opening mouth, soft palate movement restriction, 
and presence of palpable fibrous band. The maximal mouth 
opening between upper and lower incisor edges of each 
study subject was collected and recorded with a scale which 
is covered with disposable and transparent plastic sheet. 
The data thus obtained were further subjected to statistical 
analysis.

Results

Out of 2175 children, 159 (7.3%) children were active chewers 
of areca nut and its products. Gender-wise distribution based 
on the presence/absence of habit is illustrated in Table 1.

Sixty-seven children exhibited clinical signs of OSMF, thus 
the resultant prevalence of OSMF was obtained to be 3.08%. 
These 67 children were found out of 159 children reported with 
the habits of chewing areca nut in the form of sweet supari, 
gutka, and kharra. The incidence of development of OSMF was 
directly related to the frequency and duration of consumption 
of areca nut (Tables 2 and 3).

The severity of symptoms in relation to OSMF and the 
associated reduction mouth opening in children is illustrated 
in Tables 4 and 5, respectively.
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Table 4: Severity of symptoms in relation to OSMF in children

Symptoms severity Frequency (%) Percentage
Burning sensation and ulceration 30 1.36
Oral mucosal blanching 21 0.94
Reduced mouth opening 13 0.57
No symptoms 96 4.47

Table 2: Frequency of sachets usage in children

Variables Frequency OSMF (%)
Sweetened areca nut

Weekly but not daily
1 sachet daily
1–3 sachets daily
More than 4 sachets daily

115 (5.3)
48 (2.1)
41 (1.8)
24 (1)

11 (0.42)

34 (1.54)
0 (0)

14 (0.65)
13 (0.6)
6 (0.28)

Kharra, Gutka
Weekly but not daily
1 sachet daily
1–3 sachets daily
More than 4 sachets daily

47 (2.03)
8 (0.43)
19 (0.79)
15 (0.62)
11 (0.39)

29 (1.31)
0 (0)

11 (0.69)
10 (0.51)
7 (0.32)

Table 3: Duration of habit in children

Duration Frequency (%) OSMF (%)
1–6 months 32 (1.47) 0
6–12 months 43 (1.97) 0.46
More than 1 year 57 (2.62) 1.31
More than 3 years 27 (1.24) 1.08

Table 1: Gender‑wise distribution based on the presence/
absence of habit

S. 
No.

Subjects Male (%) Female (%) Total (%)

1. Total participants 1141 (52.5) 1034 (47.5%) 2175 (100)
2. Participants without habit 1024 (47.1) 989 (45.5) 2013 (92.5)
3. Participants with habit 115 (5.3) 41 (1.9) 156 (7.3)
4. Participants with OSMF 52 (2.4) 11 (0.5) 63 (2.9)
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Discussion

People these days are more addicted toward the areca nut 
which is followed by tobacco, alcoholand caffeine. Areca nut is 
reported to cause precancerous conditions with its carcinogenic 
potential, it is also said to be addictive resulting in the clinical 
picture of dependence symptoms.[11] The habit of prolonged 
areca nut chewing results in acute effects like exacerbation of 
asthma, hypertension, and tachycardia.[12] Gutka which is a 
mixture of tobacco along with areca nut, slaked lime, catechu, 
and condiments was marketed commercially whereas kharra 
is a cheaper alternative containing similar contents with 
higher tobacco concentration made locally by vendors. When 
consuming the combination of areca nut and tobacco could 
possibly results in the development of oral cancers, chronic 
obstructive pulmonary disease, and cardiovascular diseases.[11] 
In the present study, most of the children belong to the lower 
socioeconomic strata and hence had a high affinity to the usage 
of areca nut products and their cheaper alternative. Similarly, 
Shah et al.[13] had reported high frequency of areca nut use 
particularly among children of lower socioeconomic strata 
which results in increased chances of development of OSMF. 
The prevalence of the use of tobacco and its related products 
(7.37%) in the present study was reported much lower when 
compared with the study conducted by Agarwal et al.[14] and 
Neufeld et al.[15] who reported the prevalence to be 34.1 and 
16.2%, respectively.

The prevalence of OSMF in the present study was 2.85% 
whereas Agarwal et al.[14] reported the prevalence of OSMF 
as 5.4% in the age group of 13–19 years. The habit of areca 
nut chewing was seemed more in boys (5.3%) than girls 
(1.9%). Almost identical results were reported by Khandelwal 
et al.[16] and Mazahir et al.[17] The contributing reason for this 
difference could be attributed to the fact that more social 
acceptance of use of areca nut and its associated products in 
males than females. Commercially, there are two forms of 
areca nut that is available, that is, areca nut without tobacco, 
for example, supari, sweet supariand areca nut containing 
tobacco, e.g., gutka, kharra, paan masala containing the dried 
mixture of crushed areca nut, tobacco, catechu, lime (calcium 
hydroxide), aromas, and few flavouring agents as well as 
additives. In the present study, the most prevalent forms of 
substances used were reported to be sweet areca nut, gutka, 
and kharra. In the early age, children are more attracted toward 
sweet supari pouches. Hence, in the present study, sweet supari 
(sweetened areca nut) was found to be the most popular in 

the age of 8–13 years while kharra and gutka were commonly 
used in the age group range of 14–17 years. Khan et al.[18] 
reported that the majority of subject chewed 1–3 sachets daily 
of areca nut. In the present study, a range of variation was 
relatively observed in relation to the frequency of consumption 
of tobacco present as well as tobacco-free areca nut products. 
Moreover, a linear proportion was observed between the 
increasing frequency and duration consumption of tobacco 
and its associated products and the establishment of OSMF. 
Burning sensation and ulceration were the most common 
system reported which is followed by blanching of oral 
mucosa and restricted mouth opening in the subjects who are 
reported positive with OSMF. The most of the study subjects 
were diagnosed with OSMF that had reduced mouth opening 
ranging between 3.1 and 4 cm. However, in the present study, 
restricted mouth opening seems to be around <1.4 cm which 
was reported in 8-year-old female subject.

Conclusion

Dental health education program regarding the harmful results 
of areca nut and its related products must be included in the 
syllabus of the school curriculum and awareness camp to be 
held in rural areas on routine monthly or biannual basis for 
the education of children as well as their parents. The present 
study has enough information about OSMF disease among 
school-going children of rural areas and their interest toward 
areca nut products at an early age because of the ease of 
availability near schools.
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